Introduction
Bangladesh is the 8th most populous country in the world with a total population of 155.8 million, population growth rate is 1.37% (BER 2014) and its density of population is 1015 persons per Km 2 (BER, 2014) . More than 70% of the country's population as well as 48.40% of its labour force directly and indirectly depend on agriculture and contributing 12.64% to the GDP (BBS, 2014) . Maize or corn (Zea mays) is cultivated globally being one of the most important cereal crops. In Bangladesh, the demand for maize has increased in recent years due to expansion of poultry and livestock industries. The spread of maize cultivation in Bangladesh is in an increasing trend with the increase in poultry industry as well as increase in maize price. Maize was introduced as relatively new crop in the cropping patterns of Bangladesh especially in the northern region of Bangladesh. Since two decades, maize production rose dramatically at this region. It is the third most important cereal crop in Bangladesh, after rice and wheat. It is a major cash crop, and is one of the major sources of employment for the people in Lalmonirhat district of Bangladesh. In the last decade, a significant portion of land has been using for maize production in the northern region of Bangladesh. By division, Rangpur has the highest (53.2%) land area allocation (79234.6 ha) for maize cultivation and also highest (49.5%) share (388599 ton) of total maize production in Bangladesh (BBS, 2010) . Increasing trend in area and production level in case of maize need to be identified for better understanding the potential productivity of maize in northern Bangladesh. The nutritional value of maize, its economic importance and its incredibly diverse uses have made significantly important for Bangladesh agriculture. Maize can also be considered as an alternative food to introduce food crop diversity, dietary variety and addressing issues of food security. If the rigid food habit is to be diversified from rice to maize, it would probably be possible to reduce food shortage to a great extent. Bangladesh has a great opportunity to sustain such kind of flow in maize cultivation, processing and marketing are postulated in scientific manner.
Most of the people in Northern region are directly involved in agriculture to earn their livelihood (Alam and Karim, 2010) . Maize cultivation is one of the major sources of employment for the people of Lalmonirhat district. Maize is relatively new crop in the Char lands of Teesta and in this region, farmers always receive more profit from maize than other crops. As a result, most of the cultivated areas in this region cultivate maize and such new pattern of maize cultivation has also been significantly contributing to the poverty reduction and achieving economic selfreliance by the poor in recent years in the region. Most of the people in Lalmonirhat district are flood affected, as a result higher portion of land fall under the Char area. Char areas of Lalmonirhat district is more suitable for maize cultivation because it requires less water than rice and wheat, can be grown as relay and cash crop and less prone to insect and disease attack. But maize farmers are not very aware of the benefits of maize cultivation and are afraid to invest in maize cultivation due to insufficient information on maize farming and marketing techniques. While making production decision, they consider cost of production against the yield of the crop since the farmer in rural setting are often victims of risk and uncertainty. As a relatively new crop, few studies have been conducted on economic analysis of maize production (Hossain, 2015; Bashar, 2013; Alam and Karim, 2010; Moniruzzaman et. al, 2009; Uddin, et. Al, 2008; Alam and Karim, 2009 ), but there is no study conducted to search the reason behind such a huge land allocation for maize farming.
Thus, the present study was undertaken to determine the influence of various socio-economic features on farmers' land allocation for maize farming in Lalmonirhat District. The broad objective of the study is to examine the profitability and technical efficiency of maize production in Lalmonirhat district. The specific objectives are to identify the socio-economic characteristics of maize farmers, determine the profitability of maize production and examine the factors affecting the choice of land allocation for maize production.
Materials and Methods
Lalmonirhat is one of the important districts where the maize crop is grown intensively. In order to achieve the objectives under this study, survey was conducted in three villages namely Parulia, Barakhata and Dowabari under Hatibandha upazila. The purpose of the study was to determine the farmer's choice on land allocation for maize farming in Lalmonirhat District. To fulfill the purposes, the survey was conducted during the period of February-April, 2015 making frequent visits to the sample farmer's households. Total sample size was 60, among which 36 small farmers (land holdings 0.02 ha to 1.0 ha), 20 medium farmers (land holdings 1.01 ha to 2.0 ha) and 4 large farmers (land holdings 2.01 ha to above) were selected by using stratified random sampling technique. In order to determine the net returns from maize production, gross costs (variable and fixed costs) were deducted from gross returns. An easy principle to determine costs and return was followed to determine the profitability of maize production. For this purpose, the following equation was used and applied for each of the selected farmers: 
.n (number of input).
Finally, to analyze the factors affecting land area allocation for maize farmers, the Ordinary Least Square (OLS) regression method was employed. The specification of the OLS method is of the following form:
Y=β 0 +β 1 X 1 +β 2 X 2+ β 3 X 3+ β 4 X 4+ β 5 X 5+ β 6 X 6+ β 7 X 7+ β 8 X 8+ β 9 X 9+ β 10 X 10 + u i
Where, the variables are specified as follows: Y = Farmers land allocation to Production of maize; X 1 = Education of the household (schooling years); X 2 = Credit facility used (dummy 1= yes; 0=no); X 3 = extension service used; X 4 = neighbors influenced power; X 5 = farm size (ha); X 6 = higher output price; X 7 = off farm income; X 8 = lower cost; X 9 = land suitability; X 10 = age of household head (years); β 0 = Intercept; β 1… β 10 = Coefficients of respective independent variables; and u i = the error term.
Results and Discussion

Socio-economic characteristics of the maize farmers
This section describes the socio economic characteristics of sampled maize farmers. It was found that the age structure of the sample farmers was classified into four age groups: below 30, 31-40, 41-50, and above 50 years. Table 1 reveals that about 11.66% of the maize farmers fell into the less than 30 years of age group. About 21.67% were between 31-40 years, 51.67% were between 41-50 years and rest of the farmers belonged to above 50 years of age groups. Family size was explained by classifying the families into three groups: small (0-5 members), medium (6-8 members), and large families consisting of more than 8 members. Interests on operating capital of maize were Tk. 2572.00, Tk. 2742.00 and Tk. 2851.00 for small, medium and large farmers respectively. The average interest on operating cost for all categories of farms appeared to be Tk. 2721.66. In the study area, most of the farmers had own land for producing maize. The seasonal rental cost of land was treated as land use cost for the farmers. Land use cost was a fixed cost for the producers. Per hectare land use cost amounted to Tk. 4453.00 for small, medium and large farmers, respectively. In the present study, per hectare gross costs of producing maize were TK. 80525.47, Tk. 85542.02 and Tk. 88789.42 for small, medium and large farmers respectively. As a result, it was found that the highest and lowest costs per hectare were occurred in large and small farms, respectively. Total return per hectare was calculated by multiplying total yield of Maize produced by that of farm-gate price during the time of harvesting. The farmers sold their It indicates that net return was positively related with farm size in the study area. Benefit cost ratio (BCR) is a relative measure, which is used to compare benefit per unit of cost. In this study, BCR of maize was calculated as a ratio of gross return and gross cost. Per hectare Benefit Cost Ratios (BCRs) were estimated at 1.86, 1.84, and 1.82 for small, medium and large farmers, respectively. However, average per hectare benefit cost ratio of producing maize was calculated as 1.84.
Factors influencing the choice of land allocation for maize farming
The main purpose of the Ordinary Least Square (OLS) model was to identify the main factors that influenced farmers' choice on land allocation for maize farming. Ten variables were included in the model (education, credit, age, neighbors influence, farm size, higher output price, off farm income, lower cost, land suitability and extension). The variables that significantly increased the adoption of maize production were education, neighbors influenced power, farm size, and higher output price. The variables such as age of the household head, family size, which were expected to influence the adoption of maize and were included in the model, were found to be insignificant regarding their influence on the adoption of maize cultivation. The regression coefficient of education of the sample farmers was 0.183 and positively related with farmers' land allocation for maize production, implies that one percent increase in education, keeping other factors constant, would lead to an increase in the maize production by 0.183 percent for maize. Educated farmers cultivated maize on more land compared to the uneducated farmers. Neighbors influenced power of the sample farmers was 0.094 and positively related with farmer's land allocation for maize production. Neighbors play an important role in production. In the study area, many farmers started maize cultivation after seeing from the Neighbors. They gathered mainly at tea stall or nearest market and discussed about the cultivation of maize. The regression coefficient of farm size was 0.864 and positively related with farmer's land allocation for maize production. Large farmers allocated their land to earn more profit. In this way, large farmers are becoming commercial farmers. The regression coefficient of higher output price was 0.123 and positively related with farmer's land allocation for maize production. It implies that one percent increase of higher output price, keeping other factors constant, would lead to an increase in the maize production by 0.123 percent for maize. Maize price was higher in the study area compared to other crops. It was found that farmers are more satisfied on maize price than they receive for rice. Table 4 shows a comparison between maize and rice price. This information could be alarming for the country as it is not known in future, how much land will be shifted from rice and other crops to maize. Proper policy needs to be addressed Other variables such as credit, extension service, off farm income, lower cost and land suitability which were found to be insignificant regarding their influence on the farmers' land allocation to maize production.
Conclusion
Maize is considered as the third most important cereals crops and has more versatile uses in Bangladesh. High production of maize depends on the expansion of HYV and hybrid variety of seed, improved management and timely supplying of inputs. The rate of adoption of modern technology and sustainability of maize production depend largely on its economic profitability. As maize is a profitable enterprise, so government and other research institutions should provide adequate extension programs to expand maize production. Key findings of the study include that the decision on production of maize is influenced by a number of important factors including education, neighbors influence over cultivators, farm size, and higher output price. Educational status of the respondents is very poor. So GOs and NGOs should take collaborative programmers to address this issue.
Price of fertilizers and machinery should be regulated strictly by the intervention of the Government. The study also found that maize production is profitable in the study area. The comparative analysis among different strata of farmers by this study brought into being that large farmers received higher profit compared to the small and medium farmers. The effects of increasing cost for inefficient use of inputs like seed, manure, fertilizer, irrigation and insecticide had significant impact on gross return from maize production in case of all farmers. Based on the findings, this study recommends that proper initiatives must be undertaken by the responsible authority to ensure the efficient use of resources by the maize farmers.
